To a stirred solution of compound 4-bromo-5-n-butyl-2-(1,3-dioxolane)thiophene [10] (1.30 g, 4.69 mmol) in THF, n-BuLi (1.6 M in hexane) (2.93 mL, 4.69 mmol) was added at 195 K under nitrogen atmosphere. Stirring was continued for 40 min, perfluorocyclopentene (0.64 mL, 4.69 mmol) was slowly added to the reaction mixture, and the mixture was stirred for 3.0 h at this low temperature. The reaction was stopped by the addition of water. After extracting with ether, the organic layer was washed sequentially by concentrated sodium chloride solution and water. The organic layer was dried over anhydrous MgSO 4 , filtrated, and evaporated. The crude product was purified by column chromatography on SiO 2 using chloroform and petroleum ether mixture (v/v:1/1) as the eluent to give 1.14 g of compound 1-(2-nbutyl-5-dioxolanylthiophene-3-yl)-2,3,3,4,4,5,5-heptafluorocyclopent-1-ene in 42% yield. This compound (3.61 g, 8.20 mmol ) was reacted with 4-bromo-1,5-dimethyl-1H-pyrrole-2-carbonitrile (1.58 g, 8.20 mmol) in the presence of n-butyllithium at 195 K under a nitrogen atmosphere. After an hour, the reaction was quenched by the addition of water. The product was purified by column chromatography on silica using petroleum ether as the eluant to give the title compound with a yield of 53.73%. The title compound crystallized from hexane at room temperature yielded crystals suitable for X-ray analysis.
Source of material
To a stirred solution of compound 4-bromo-5-n-butyl-2-(1,3-dioxolane)thiophene [10] (1.30 g, 4.69 mmol) in THF, n-BuLi (1.6 M in hexane) (2.93 mL, 4.69 mmol) was added at 195 K under nitrogen atmosphere. Stirring was continued for 40 min, perfluorocyclopentene (0.64 mL, 4.69 mmol) was slowly added to the reaction mixture, and the mixture was stirred for 3.0 h at this low temperature. The reaction was stopped by the addition of water. After extracting with ether, the organic layer was washed sequentially by concentrated sodium chloride solution and water. The organic layer was dried over anhydrous MgSO 4 , filtrated, and evaporated. The crude product was purified by column chromatography on SiO 2 using chloroform and petroleum ether mixture (v/v:1/1) as the eluent to give 1.14 g of compound 1-(2-nbutyl-5-dioxolanylthiophene-3-yl)-2,3,3,4,4,5,5-heptafluorocyclopent-1-ene in 42% yield. This compound (3.61 g, 8.20 mmol ) was reacted with 4-bromo-1,5-dimethyl-1H-pyrrole-2-carbonitrile (1.58 g, 8.20 mmol) in the presence of n-butyllithium at 195 K under a nitrogen atmosphere. After an hour, the reaction was quenched by the addition of water. The product was purified by column chromatography on silica using petroleum ether as the eluant to give the title compound with a yield of 53.73%. The title compound crystallized from hexane at room temperature yielded crystals suitable for X-ray analysis. 
Experimental details
All hydrogen atoms attached to carbon were fixed geometrically and treated as riding with C-H = 0.96 Å (methyl and butyl) with U iso (H) = 1.5U eq (methyl and butyl). The C8-C9 distance was restrained to 1.40(1) Å.
Discussion
Photochromic materials have been applied in optical memory media, optical switches and full color display areas of the modern opto-electronic industry due to their responsive behvior to external light stimulus [1, 2] . Among current technical applications for the light responsive complexes, their great potential for use as crystal-based optical switches has been recognized [3, 4] . This has enlightened us to apply this kind of photochromic diarylethene compounds to perform as photochromical molecular switches. In our previous crystallographic studies of photochromic diarylethene, we have reported the structures of two related compounds [5, 6] . Most the backbone of photochromic perfluorocyclopent-ene systems are composed of five-membered thienyl or six-membered benzyl rings. In order to investigate the effect of the pyrryl group on the photochemical properties, we have determined the title structure. The title compound, C 21 H 18 F 6 N 2 OS, is a new asymmetrical hybrid photochromic diarylethene derivative. The molecule adopts a photo-active antiparallel conformation. The molecular structure exhibited in the solid state is shown in Fig.1 . In the cyclopentene ring, the thiophene and indolyl rings are linked by the C10=C14 double bond (1.345(5)) Å. The methyl and n-butyl groups are located on different sides of the C10=C14 double bond and this configuration is crucial to allow the compound to exhibit photochromic and photoinduced properties [7] . This geometry allows the breaking of the central hexafluorocyclopentene C=C double bond to form a new C-C single bond to be allowed and the molecule thus can undergo a phototransition and exhibit photochromic and photoinduced properties. The dihedral angles between the least-squre planes of the cyclopentene and the adjacent 
The dihedral angle between the least-square planes of the thienyl ring and pyrryl ring is 61.9(6)°. The intramolecular distance between the two reactive C atoms (C5-C18) is 3.634(5) Å. This distance indicates that the crystal can be expected to undergo photochromism to form the closed ring isomer, because photochromic reactivity usually appears when the distance between the reactive C atoms is less than 4.2 Å [8, 9] . Crystals of the title compound show photochromism in accordance with the expected ring closure. Upon irradiation with 313 nm light, the colourless crystals of the title compound turn blue-green quickly. When the bluegreen crystals were dissolved in hexane, the solution also showed a blue-green colour with an absorption maximum at 630 nm.
Upon alternate irradiation with visible light (wavelength l = 510 nm), the blue-green crystals return to their initial colourless state, such colourless crystals the same as that of the open-ring form with an absorption maximum at 250 nm in hexane. Table 2 . Atomic coordinates and displacement parameters (in Å 2 ). 
